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Description

Cross-Reference to Related Applications

[0001] This application claims priority from United
Kingdom Patent Application number 1917332.7 filed
on 28 November 2019, the whole contents of which
are incorporated herein by reference.

Background

[0002] The present invention is directed towards a
sensor device, wearable article, system and method.
[0003] Sensor devices can communicate with one or
more master devices over a serial protocol. Example
serial protocols include Serial Peripheral Interface
(SPI), Inter-Integrated Circuit (12C), Controller Area Net-
work (CAN), and Recommended Standard 232
(RS-232). In these and other example protocols, many
sensor devices may be connected to the master device
over one or more shared communication lines. Benefi-
cially, this reduces the number of physical communica-
tion lines which can reduce the cost and complexity of the
resultant sensor system. This is particularly advanta-
geous for wearable articles such as garments as having
many communication lines can reduce the comfort and
physical appearance of the wearable article.

[0004] One problem with shared communication lines
is that each sensor device only has a limited time access
to the communication lines for sending data to the master
device. This means that data communicated to the mas-
ter device may have a lower sampling rate than the
available sampling rate of the sensor device.

[0005] Another problem with shared communication
lines is that each sensor device may have a unique,
unalterable, factory-programmed identifier. This in-
creases the burden on the master device as the master
device has to obtain these identifiers prior to performing
communication with the sensor devices and increases
the risk of error due to the use of an incorrect identifier.
[0006] Yet another problem is that even if the sensor
device uses a shared communication line, the sensor
devices may still require separate power linestoensure a
consistent power supply. This increases the number of
physical conductors required which is a problem for
wearable articles.

[0007] US 2007/0152812 discloses a garment with an
embedded electronic temperature sensor. The tempera-
ture sensor is connected to a garment-mounted module
referred to as a WEM. The WEM communicates with the
temperature sensor over a 1-wire protocol. The tempera-
ture sensor has a lasered ROM storing a unique identifier
and a buffer for storing temperature values.

[0008] EP 3370367 A1 discloses a system comprising
a headset and a communication unit coupled by a link for
transporting power and bidirectional data traffic.

10

15

20

25

30

35

40

45

50

55

Summary

[0009] According to the present disclosure there is
provided a wearable article as set forth in the appended
claims. Other features of the invention will be apparent
from the dependent claims, and the description which
follows.

[0010] According to a first aspect of the present dis-
closure, there is provided a wearable article comprising a
sensor device. The sensor device comprises a sensor
module. The sensor device comprises a buffer arranged
to store time-series sensor data sensed by the sensor
module. The sensor device comprises an input-output
interface arranged to send and receive data over a bidir-
ectional line.

[0011] The sensordevice is therefore arranged to store
time series sensor data in a buffer. This allows the sensor
device to temporarily store data prior to transmission over
the input-outputinterface. This is beneficial as the sensor
device is generally only able to transmit data over the
bidirectional line for a limited period of time. This is
because the sensor device is unable to transmit data
over the bidirectional line when other devices such as
other sensor devices or a master device are utilising the
bidirectional line bus for data transmission. The buffer
therefore enables the sensor device to locally store time-
series sensor data until a command is received from a
master device for transmitting data over the input-output
interface.

[0012] The time series sensor data stored in the buffer
may comprise 2 or more samples of sensor data, 5 or
more samples of sensor data, 10 or more samples of
sensor data, 50 or more samples of sensor data, 100 or
more samples of sensor data, 500 or more samples of
sensor data, or 1000 or more samples of sensor data.
The buffer may be arranged to store up to or more than 10
minutes of data sensed by the sensor module, up to or
more than 30 minutes of data sensed by the sensor
module, up to or more than 1 hour of data sensed by
the sensor module, up to or more than 6 hours of data
sensed by the sensor module, up to or more than 12
hours of data sensed by the sensor module, up to or more
than 24 hours of data sensed by the sensor module, up to
or more than 1 week of data sensed by the sensor
module, or up to or more than 1 month of data sensed
by the sensor module. The buffer may have a storage
capacity of at least 500 bytes, at least one 1 kilobyte, at
least 5 kilobytes, at least 50 kilobytes, at least 500 kilo-
bytes, at least 1 megabyte, atleast 5 megabytes, at least
50 megabytes, atleast 60 megabytes, atleast 100 mega-
bytes, atleast 200 megabytes, or atleast 250 megabytes.
It will be appreciated that there is no required upper limit
to the storage capacity of the buffer particularly consider-
ing the continual development in memory devices. At the
time of writing, it may be desirable that the buffer does not
have a storage capacity of more 8 gigabytes due to
physical size considerations when integrating the sensor
device in a wearable article such as a garment. However,
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it will be appreciated that as the physical size of storage
devices decreases buffers with larger storage capacities
may be able to be integrated into the wearable article.
[0013] The input-output interface may be arranged to
send the time-series sensor data over the bidirectional
line. The input-output interface may be arranged to send
the data in response to receiving a request for datafrom a
master device over the bidirectional line. Advanta-
geously, this approach enables a master device to re-
quest and read data from the buffer of the sensor device.
[0014] The input-output interface may be a single-wire
input-output interface. The bidirectional line may be a
single-wire bidirectional line. The use of a single-wire
protocol means that only one-wire is used to send and
receive data over the sensor device. Beneficially, this is
the minimum possible number of conductive lines that
may be provided. This reduces the number of physical
hardware connections required for data transmission
to/from the sensor device and is particularly beneficial
for wearable article implementations. It is appreciated
that even with a single-wire protocol, a separate ground
line may still be provided. The present disclosure is not
limited to single-wire input-output interfaces and single-
wire bidirectional lines although particular advantages
are achieved in these examples. Two-wire bidirectional
lines, three-wire bidirectional lines or four or more wire
bidirectional lines may also be used in some examples.
The bidirectional lines may use any existing serial pro-
tocol such as Serial Peripheral Interface (SPI), Inter-
Integrated Circuit (I12C), Controller Area Network
(CAN), Recommended Standard 232 (RS-232), and 1-
wire

[0015] The sensor device may be arranged to receive
power via the input-output interface. Advantageously,
this enables the sensor device to be powered without
requiring separate power lines. The bidirectional line may
therefore be used for both communication and power.
The sensor device may further comprise a power source
arranged to supply power to the sensor device. Benefi-
cially, the power source helps ensure that a consistent
power supply is provided for the sensor device without
requiring separate power lines. The sensor device may
be arranged to receive power over the input-output inter-
face and store the power in the power source. This
enables sensor devices to be consistently powered even
when the bidirectional line is shared by many devices
which generally means that the sensor device only has a
limited time window to receive power over the bidirec-
tional line. The power source may comprise a capacitor.
The capacitor may be a supercapacitor. The power
source may comprise a rechargeable battery.

[0016] The sensor device further comprises a non-
volatile memory arranged to store an identifier for the
sensor device. The memory is a programmable non-
volatile memory such as a programmable read-only
memory (PROM).

[0017] The memory is an erasable and reprogram-
mable non-volatile memory such as an erasable pro-
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grammable read-only memory (EPROM), and electri-
cally erasable programmable read-only memory (EE-
PROM) or a floating-gate memory such as flash memory.
The input-output interface is arranged to receive an
identifier over the bidirectional line and write the identifier
to the erasable and programmable memory. Advanta-
geously, the programmable and erasable non-volatile
memory allows for the identifiers to be changed or
adapted by a master device coupled to the sensor device
as desired. In this way, the burden on the master device
and the risk of error is reduced.

[0018] The input-output interface is arranged to re-
ceive an identifier over the bidirectional line. The sensor
device may be arranged to compare the received identi-
fier to an identifier stored in the non-volatile memory.
[0019] The sensor module may comprise a processor
and a memory. The memory may store instructions. The
instructions when executed by the processor may cause
the processor to perform operations, the operations com-
prising generating a compressed representation of data
sensed by the sensor module. The compressed repre-
sentation may comprise an inference generated from
data sensed by the sensor module. The processor
may generate the inference by employing a machine-
learned model stored on the memory of the sensor mod-
ule.

[0020] The input-output interface may be arranged to
send the compressed representation of the data sensed
by the sensor module over the bidirectional line. Advan-
tageously, the sensor device may be arranged to transmit
the compressed representation of the data over the
bidirectional line for real-time or near-real time applica-
tions, while still storing the sensor data in the buffer for
later transmission and analysis.

[0021] The sensor device may be arranged to switch
between sending, over the bidirectional line via the input-
output interface, the time series data sensed by the
sensor module and the compressed representation of
data sensed by the sensor module. The sensor device
may be arranged to switch in response to a command
received from the master device over the bidirectional
line. This enables the sensor device to change the type of
data being output by the sensor device based on factors
such as whether real-time data is required by the master
device. Real-time, low resolution, data may be required
for real-time data visualisation applications, while the
time series data sensed by the sensor module may be
required for offline analysis such as for use in training
machine-learned models.

[0022] The sensor module may comprise one or more
of a temperature sensor module, a humidity sensor mod-
ule, a motion sensor module, an electropotential sensor
module, an electroimpedance sensor module, an optical
sensor module, an acoustic sensor module. The tem-
perature sensor module may be arranged to measure an
ambient temperature, a skin temperature of a human or
animal body, or a core temperature of a human or animal
body. The humidity sensor module may be arranged to
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measure humidity or skin-surface moisture levels for a
human or animal body. The motion sensor module may
comprise one or more of an accelerometer, a gyroscope,
and a magnetometer sensor module. The motion sensor
module may comprise an inertial measurement unit. The
electropotential sensor module may be arranged to per-
form one or more bioelectrical measurements. The elec-
tropotential sensor module may comprise one or more of
electrocardiography (ECG) sensor modules, electrogas-
trography (EGG) sensor modules, electroencephalogra-
phy (EEG) sensor modules, and electromyography
(EMG) sensor modules. The electroimpedance sensor
module may be arranged to perform one or more bioim-
pedance measurements. Bioimpedance sensor modules
can include one or more of plethysmography sensor
modules (e.g., for respiration), body composition sensor
modules (e.g., hydration, fat, etc.), and electroimpe-
dance tomography (EIT) sensor modules. An optical
sensor module may comprise a photoplethysmography
(PPG) sensor module or an orthopantomogram (OPG)
sensor module. The sensor module comprises one or
more biosensor (e.g. biosignal sensing) modules.
[0023] According to a first example not included in the
claims, there is provided a method. The method com-
prises providing a sensor device comprising a sensor
module, a buffer, and an input-output interface. The
method comprises controlling the buffer to store time-
series sensor data sensed by the sensor module in the
buffer. The method comprises controlling the input-out-
putinterface to send and receive data over a bidirectional
line. The method may further comprise controlling the
input-outputinterface to send the time-series sensor data
over the bidirectional line.

[0024] According to a second example not included in
the claims, there is provided a single-wire sensor device.
The sensor device comprises a sensor module. The
sensor device comprises a programmable and erasable
non-volatile memory. The sensor device comprises a
single-wire input-output interface arranged to send and
receive data over a single-wire bidirectional line. The
single-wire input-output interface may be arranged to
receive an identifier over the single-wire bidirectional line
and write the identifier to the programmable and erasable
non-volatile memory.

[0025] Advantageously, the sensor device uses a sin-
gle-wire bidirectional line for communicating data.
[0026] This is the minimum possible number of com-
munication lines and thus minimizes the number of phy-
sical conductors required which is particularly beneficial
for wearable articles. The sensor device has a program-
mable and erasable non-volatile memory which stores an
identifier for the sensor device. The programmable and
erasable non-volatile memory enables the identifier to be
changed and thus provides for greater flexibility in con-
trolling how the sensor device is addressed.

[0027] According to a third example notincluded in the
claims, there is provided a method. The method com-
prises providing a single-wire sensor device comprising a
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sensor module, a programmable and erasable non-vo-
latile memory, and a single-wire input-output interface.
The method comprises controlling the single-wire input-
output interface to receive an identifier over a single-wire
bidirectional line and write the identifier to the program-
mable and erasable non-volatile memory. The method
comprises controlling the single-wire input-output inter-
face to send and receive data over the single-wire bidir-
ectional line.

[0028] According to a fourth example not included in
the claims, there is provided a sensor device. The sensor
device comprises a sensor module. The sensor device
comprises an input-output interface arranged to send
and receive data over a bidirectional line. The sensor
module comprises a processor and a memory, wherein
the memory stores instructions, and wherein the instruc-
tions when executed by the processor cause the proces-
sor to perform operations, the operations comprising
generating an inference using data sensed by the sensor
module. The sensor device is arranged to switch be-
tween sending, over the bidirectional line via the input-
output interface, data sensed by the sensor module and
the inference generated by the sensor.

[0029] Advantageously, the sensor device is able to
switch between outputting an inference and the data
sensed by the sensor module. The inference may be
outputwhen data is needed for real-time or near real-time
analysis. The data sensed by the sensor module may be
output when real-time analysis is no longer required. The
data sensed by the sensor module may be useful for
offline analysis such as for use in the training of machine-
learned models.

[0030] According to a fifth example not included in the
claims, there is provided a single-wire motion sensor. The
singe-wire motion sensor device comprises a motion
sensor module; a power source arranged to supply
power to the sensor device; and a single-wire input-out-
put interface arranged to send and receive data over a
single-wire bidirectional line. The sensor device is ar-
ranged to receive power over the single-wire input-output
interface and store the power in the power source.
[0031] Advantageously, there is provided a motion
sensor which only uses a single-wire bidirectional line
for sending and receiving data and also for receiving
power. No other communication lines or power lines
are provided for the motion sensor. A ground line may
still be provided. The motion sensor therefore has the
minimum possible number of physical communication
and power lines which is particularly beneficial for wear-
able articles. Since a single-wire bidirectional line is used
for data and power, the motion sensor may not be pro-
vided with a consistent supply of power. The power
source of the motion sensor is advantageously provided
to overcome this issue.

[0032] According to a sixth example notincluded in the
claims, there is provided a single-wire electropotential
sensor device. The single-wire electropotential sensor
comprises an electropotential sensor module; a power
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source arranged to supply power to the sensor device;
and a single-wire input-output interface arranged to send
and receive data over a single-wire bidirectional line. The
sensor device is arranged to receive power over the
single-wire input-output interface and store the power
in the power source.

[0033] According to a seventh example notincluded in
the claims, there is provided a single-wire electroimpe-
dance sensor. The sensor comprises an electroimpe-
dance sensor module a power source arranged to supply
power to the sensor device; and a single-wire input-out-
put interface arranged to send and receive data over a
single-wire bidirectional line. The sensor device is ar-
ranged to receive power over the single-wire input-output
interface and store the power in the power source.
[0034] According to an eighth example not included in
the claims, there is provided a single-wire chemical (e.g.
biochemical) sensor. The single-wire chemical sensor
comprises a chemical sensor module; a power source
arranged to supply power to the sensor device; and a
single-wire input-output interface arranged to send and
receive data over a single-wire bidirectional line. The
sensor device is arranged to receive power over the
single-wire input-output interface and store the power
in the power source.

[0035] Accordingto aninth example notincludedinthe
claims, there is provided a single-wire optical sensor. The
single-wire optical sensor comprises an optical sensor
module; a power source arranged to supply power to the
sensor device; and a single-wire input-output interface
arranged to send and receive data over a single-wire
bidirectional line. The sensor device is arranged to re-
ceive power over the single-wire input-output interface
and store the power in the power source.

[0036] Accordingto atenth example notincludedinthe
claims, there is provided a wearable article comprising
the sensor device as described above in relation to the
claimed invention or to the second, fourth, fifth, sixth,
seventh, eighth or ninth example.

[0037] According to an eleventh example not included
in the there is provided a system. The system comprises
a master device. The system comprises a sensor device
as described above in relation to the claimed invention or
to the second, fourth, fifth, sixth, seventh, eighth or ninth
example. The sensor device and the master device are
connected to one another over a bidirectional line. Data is
able to be exchanged between the master device and the
sensor device over the bidirectional line.

[0038] According to a twelfth example not included in
the claims, there is provided a wearable article.

[0039] The wearable article comprises the system ac-
cording to the twelfth aspect of the present disclosure.
The master device may be releasably coupled to the
wearable article.

[0040] According to a thirteenth example not included
in the claims, there is provided a wearable article.
[0041] The wearable article comprises a single-wire
bidirectional line. The wearable article comprises a plur-
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ality of single-wire sensor devices. Each of the sensor
devices comprises a sensor module; and a single-wire
input-output interface arranged to send and receive data
over the single-wire bidirectional line.

[0042] According to a fourteenth example notincluded
in the claims, there is provided a wearable article.
[0043] Thewearable article comprises a masterdevice
releasably attached to the wearable article. The wearable
article comprises a single-wire bidirectional line. The
wearable article comprises a sensor device. The sensor
device comprises a sensor module; and a single-wire
input-output interface arranged to send and receive data
over the single-wire bidirectional line. The master device
is connected to the sensor device using the single-wire
bidirectional line.

[0044] According to a fifteenth example notincluded in
the claims, there is provided a single-wire sensor device
comprising: a sensor module; and a single-wire input-
outputinterface arranged to send and receive dataovera
single-wire bidirectional line, wherein the sensor module
comprises a processor and a memory, wherein the mem-
ory stores instructions, and wherein the instructions
when executed by the processor cause the processor
to perform operations, the operations comprising gener-
ating an inference using data sensed by the sensor
module. The single-wire sensor device may be useable
in any of the examples of the present disclosure.

Brief Description of the Drawings

[0045] Examples of the present disclosure will now be
described with reference to the accompanying drawings,
in which:

Figure 1 shows a schematic diagram for an example
sensor device according to aspects of the present
disclosure;

Figure 2 shows a flow diagram for an example meth-
od according to aspects of the present disclosure;
Figure 3 shows a schematic diagram for an example
system according to aspects of the present disclo-
sure;

Figure 4 shows a schematic diagram for another
example sensor device according to aspects of the
present disclosure;

Figure 5 shows a flow diagram for another example
method according to aspects of the present disclo-
sure;

Figure 6 shows a flow diagram for yet another ex-
ample method according to aspects of the present
disclosure; and

Figure 7 shows a schematic diagram for another
example system according to aspects of the present
disclosure.

Detailed Description

[0046] The following description with reference to the
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accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
disclosure as defined by the claims and their equivalents.
Itincludes various specific details to assist in that under-
standing but these are to be regarded as merely exemp-
lary. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of
the various embodiments described herein can be made
without departing from the scope of the claims. In addi-
tion, descriptions of well-known functions and construc-
tions may be omitted for clarity and conciseness.
[0047] The terms and words used in the following
description and claims are not limited to the bibliographi-
cal meanings, but, are merely used by the inventor to
enable a clear and consistent understanding of the dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
embodiments of the disclosure is provided for illustration
purpose only and not for the purpose of limiting the
disclosure as defined by the appended claims.

[0048] Itisto be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise.

[0049] "Wearable article" as referred to throughout the
present disclosure may refer to any form of electronic
device which may be worn by a user such as a smart
watch, necklace, bracelet, or glasses. The wearable
article may be a textile article. The wearable article
may be a garment. The garment may refer to an item
of clothing or apparel. The garment may be a top. The top
may be a shirt, t-shirt, blouse, sweater, jacket/coat, or
vest. The garment may be a dress, brassiere, shorts,
pants, arm or leg sleeve, vest, jacket/coat, glove, arm-
band, underwear, headband, hat/cap, collar, wristband,
stocking, sock, or shoe, athletic clothing, swimwear, wet-
suit or drysuit The wearable article/garment may be
constructed from a woven or a nonwoven material.
The wearable article/garment may be constructed from
natural fibres, synthetic fibres, or a natural fibre blended
with one or more other materials which can be natural or
synthetic. The yarn may be cotton. The cotton may be
blended with polyester and/or viscose and/or polyamide
according to the particular application. Silk may also be
used as the natural fibre. Cellulose, wool, hemp and jute
are also natural fibres that may be used in the wearable
article/garment. Polyester, polycotton, nylon and viscose
are synthetic fibres that may be used in the wearable
article/garment. The garment may be a tight-fitting gar-
ment. Beneficially, a tight-fitting garment helps ensure
that the sensor devices of the garment are held in contact
with or in the proximity of a skin surface of the wearer. The
garment may be a compression garment. The garment
may be an athletic garment such as an elastomeric
athletic garment.

[0050] Referring to Figure 1, there is shown an exam-
ple sensor device 10 according to aspects of the present
disclosure. The sensor device 10 may comprise a num-
ber of electronics components 101, 103, 105, 107, 109,
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111 provided within a semiconductor package. The elec-
tronics components comprise a sensor module 101,
buffer 103, input-output (I/O) interface 105, power source
107, memory 109, and translator 111. The sensor device
10 is connected to a bidirectional communication line 11
via the input-output interface 105. The sensor device 10
is also connected to ground 15 via a ground line 13. The
components of the sensor device 10 ma all be provided
on the substrate. Therefore, a single integrate circuit may
be provided containing all of the electronic components
of the sensor device 10. The sensor device 10 may be
provided in a single semiconductor package.

[0051] Inthe example of Figure 1, the /O interface is a
single-wire bus interface and the bidirectional commu-
nication line 11 is a single-wire bidirectional line. The
single-wire bidirectional line may be referred to as a
one-wire bus, 1-wire, SDQ(TM), or a single-wire serial
interface. The sensor device 10 may be referred to as a
single-wire device. The use of a single-wire bidirectional
line means that only one-wire is used to send and receive
data over the sensor device 10. This reduces the number
of physical hardware connections required for data trans-
mission to/from the sensor device 10 to the minimum
possible number. While there is a 1-wire electrical inter-
face to the sensor, the physical cabling running through
the garment may be doubled (or tripled etc.) up to im-
prove reliability. That is, many wires in the garment may
terminate at the same 1-wire electrical interface. This is
beneficial for military, safety-critical or potential medical
applications.

[0052] The sensor module 101 is arranged to sense
data. The sensed data is temporarily stored in the buffer
103 prior to transmission of the data over the single-wire
bidirectional line 11 connected to the I/O interface 105.
The use of a buffer 103 is beneficial as the sensor device
10 is generally only able to transmit data over the single-
wire bidirectional line 11 for alimited period of time. Thisis
because the sensor device 10 is unable to transmit data
over the single-wire bidirectional line 11 when other
devices such as other sensor devices 10 or a master
device are utilising the single-wire bidirectional line 11 for
data transmission. The buffer 103 therefore enables the
sensor device 10 to locally store time-series sensor data
until a command is received from a master device for
transmitting data over the 1/O interface 105.

[0053] The sensor device 10 may be supplied with
power over the single-wire bidirectional line 11. However,
power may only be available during idle periods of the
single-wire bidirectional line 11 when data is not being
transmitted over the single-wire bidirectional line 11. To
ensure consistent supply of power to the electronics
components of the sensor device 10, the sensor device
10 comprises a power source 107. The power source 107
supplies power to the electronics components of the
sensor device 10 even when power is not able to be
source from the single-wire bidirectional line 11. During
idle periods, the power source 107 may be charged over
the single-wire bidirectional line 11. In some examples,
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the power source 107 is a capacitor such as a super
capacitor. In some examples, the power source 107 is a
rechargeable battery. Beneficially, the power source 107
enables the sensor device 10 to derive power from the
single-wire bidirectional line 105, which means that an
external power supply is not required for the sensor
device 10. The absence of an external power supply
reduces the number of physical connections required
for the sensor device 10 and enables the sensor device
10to be more seamless integrated into wearable articles.
[0054] The memory 109 of the sensor device 10 is
arranged to store an identifier for the sensor device 10.
The identifier may be a serial number for the sensor
device 10. The identifier for the sensor device 10 may
act as a device address and may enable the sensor
device 10 to be individually selected from among a plur-
ality of slave devices connected to the single-wire bidir-
ectional line 11. The identifier may be in a global unique
address format which may comprise a family code that
identifies the device type, an individual address, and
cyclic redundancy check (CRC) value. The CRC value
enables the master device to determine if an address was
read without error. Of course, other identifier formats may
be used as appropriate by the skilled person in the art.

[0055] In some examples, the memory 109 is a non-
volatile memory such as a read-only memory (ROM). In
these examples, the identifier is written to the ROM
memory 109 during manufacture of the sensor device
10 and is not changeable thereafter. The memory 109is a
programmable non-volatile memory such as a program-
mable ROM (PROM). In these examples, the identifier
may be written to the PROM memory 109 after the
manufacture of the sensor device 10. This provides more
flexibility in setting the identifiers for the memory 109. The
invention uses an erasable and reprogrammable non-
volatile memory 109 to allow for the content of the mem-
ory 109 to be changed and added to as desired. This
allows for the identifiers to be changed or adapted based
on factors such as the type of master device, and the
number and type of slave devices connected to the
single-wire bidirectional line 11. Examples of erasable
and reprogrammable non-volatile memory include era-
sable programmable read-only memory (EPROM), elec-
trically erasable programmable read-only memory (EE-
PROM) and floating-gate memory such as flash memory.
[0056] The translator 111 manages the flow of data to
and from the sensor device 10 and controls the interac-
tion between the sensor module 101, memory 109, and
buffer 103. The translator 111 may also be known as a
memory controller or one-wire port.

[0057] Referring to Figure 2, there is shown a flow
diagram for an example method according to aspects
of the present disclosure performed using the sensor
device 10 of Figure 1. Step S101 of the method com-
prises the sensor module 101 sensing data. In step S102,
the sensed data is stored in the buffer 103. Steps S101
and S102 may be repeated for a plurality of iterations
such that data representing a plurality of different time
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instances are written to the buffer 103. In other words,
time series sensor data is stored in the buffer 103. In step
S103, the datais read from the buffer 103 and transmitted
over the single-wire bidirectional line 11 via the I/O inter-
face 105. The data may be transmitted from the buffer
103 in response to receiving a command from a master
device connected to the sensor device 10 over the single-
wire bidirectional line 11. The sensor module 101 may
continue to sense data and write the data to the buffer 103
as datais being read from the buffer 103. Beneficially, this
method allows for a single-wire bidirectional line 11 to be
used to transmit and receive data from the sensor device
10 without any loss of sensor data during time periods
where the single-wire bidirectional line 11 is occupied and
not able to be used to transmit data by the sensor module
10.

[0058] Referring to Figure 3, there is shown a sche-
matic diagram of an example system 1 comprising a
master device 20 connected to a plurality of slave devices
10 using a single-wire bidirectional line 11. The plurality of
slave devices 10 are sensor devices 10 as per the ex-
ample sensor device 10 shown in Figure 1. Each of the
sensor devices 10 may comprise the same type of sensor
module 101 or may comprise different types of sensor
module 101 for sensing different types of data. Additional
slave devices having different configurations to the sen-
sor device 10 of Figure 1 may also be connected to the
single-wire bidirectional line 11. The plurality of sensor
devices 10 and the master device 20 also have a ground
line 13 for connecting the sensor devices 10 and master
device 20 to ground 15. No other wired connections
between the master device 20 and the sensor devices
10 are provided.

[0059] The master device 20 initiates the sensor de-
vices 10 and controls the transmission of data over the
single-wire bidirectional line 11. The master device 20 is
arranged to transmit data to the sensor devices 10 and
receive data from the sensor devices 10 over the single-
wire bidirectional line 11. Power may also be transferred
tothe sensordevices 10 over the single-wire bidirectional
line 11.

[0060] In an example operation, the master device 20
first transmits a "reset" command to the sensor devices
10 which synchronises all of the devices connected to the
single-wire bidirectional line 11. The master device 20
then transmits a selection command comprising an iden-
tifier for one of the sensor devices 10 to the sensor
devices 10 over the single-wire bidirectional line 11.
The sensor device 10 with the corresponding identifier
stored in the memory of the sensor device 10 is selected
while the other sensor devices 10 configure themselves
to ignore subsequent communications over the single-
wire bidirectional line 11 until the next "reset" command is
transmitted by the master device 20 over the single-wire
bidirectional line 11.

[0061] Once the master device 20 has selected a
particular sensor device 10, the master device 20 is able
to transmit commands to the sensor device 10 as well as
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datatothe sensordevice 10. The master device 20 is also
able to read data from the sensor device 10. The master
device 20 may read data from the buffer of the sensor
device 10. This enables the master device 20 to read
time-series data from the buffer of the sensor device 10.
The master device 20 may write data to the memory of the
sensor device 10. The data written to the memory of the
sensor device 10 may be a new or updated identifier for
the sensor device 10. The master device 20 may transmit
a command to the sensor device 10. The command may
be for changing the type of data sensed by the sensor
device 10 or the type of data output by the sensor device
10 over the single-wire bidirectional line 11.

[0062] In some situations, it may be desirable to pro-
vide data to the master device 20 in real-time or near real
time. The master device 20 is able to transmit a request
for recent data sensed by the sensor device 10, and the
sensor device 10 transmits the recent data as a result.
Meanwhile, the sensor device 10 may still retain data
locally on the buffer. Once the master device 20 no longer
requires real-time or near-real time data, the master
device 20 may read out the original high resolution
time-series sensor data from the buffer of the sensor
device 10. This approach enables the master device
20 to obtain low-resolution data or data at a low sampling
rate for real-time processing operations while still main-
taining the original high-resolution/high sampling rate
data for later retrieval and analysis.

[0063] The master device 20 may be a removable
electronic module for the wearable article. The electronic
module may be configured to be releasably mechanically
coupled to the wearable article. The mechanical coupling
of the electronic module to the wearable article may be
provided by a mechanical interface such as a clip, a plug
and socket arrangement, etc. The mechanical coupling
or mechanical interface may be configured to maintain
the electronic module in a particular orientation with
respect to the garment when the electronic module is
coupled to the wearable article. This may be beneficial in
ensuring that the electronic module is securely held in
place with respect to the garment and/or that any elec-
tronic coupling of the electronic module and the wearable
article (or acomponent of the garment) can be optimized.
The mechanical coupling may be maintained using fric-
tion or using a positively engaging mechanism, for ex-
ample.

[0064] Beneficially, the removable electronic module
may contain all of the components required for data
transmission and processing such that the wearable
article only comprises the sensor devices and the bidir-
ectional line. In this way, manufacture of the wearable
article may be simplified. In addition, it may be easier to
clean a wearable article which has fewer electronic com-
ponents attached thereto or incorporated therein.
Furthermore, the removable electronic module may be
easier to maintain and/or troubleshoot than embedded
electronics. The electronic module may comprise flexible
electronics such as a flexible printed circuit (FPC). The
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electronic module may be configured to be electrically
coupled to the wearable article.

[0065] It may be desirable to avoid direct contact of the
electronic module with the wearer’s skin while the wear-
able article is being worn. In particular, it may be desirable
to avoid the electronic module coming into contact with
sweat or moisture on the wearer’s skin. The electronic
module may be provided with a waterproof coating or
waterproof casing. For example, the electronic module
may be provided with a silicone casing. It may further be
desirable to provide a pouch or pocket in the garment to
contain the electronic module in order to prevent chafing
or rubbing and thereby improve comfort for the wearer.
The pouch or pocket may be provided with a waterproof
lining in order to prevent the electronic module from
coming into contact with moisture.

[0066] The master device 20 may comprise a power
source. The power source may comprise a plurality of
power sources. The power source may be a battery. The
battery may be a rechargeable battery. The battery may
be a rechargeable battery adapted to be charged wire-
lessly such as by inductive charging. The power source
may comprise an energy harvesting device. The energy
harvesting device may be configured to generate electric
power signals in response to kinetic events such as
kinetic events performed by a wearer of the wearable
article. The kinetic event could include walking, running,
exercising or respiration of the wearer. The energy har-
vesting material may comprise a piezoelectric material
which generates electricity in response to mechanical
deformation of the converter. The energy harvesting
device may harvest energy from body heat of a wearer
of the wearable article. The energy harvesting device
may be a thermoelectric energy harvesting device. The
power source may be a super capacitor, or an energy cell.
[0067] The master device 20 may comprise a commu-
nicator. The communicator may be a mobile/cellular
communicator operable to communicate the data wire-
lessly via one or more base stations. The communicator
may provide wireless communication capabilities for the
garment and enables the garment to communicate via
one or more wireless communication protocols such as
used for communication on: a wireless wide area network
(WWAN), a wireless metroarea network (WMAN), a wire-
less local area network (WLAN), awireless personal area
network (WPAN), a near field communication (NFC), and
a cellular communication network. The cellular commu-
nication network may be a fourth generation (4G) LTE,
LTE Advanced (LTE-A), fifth generation (5G), sixth gen-
eration (6G), and/or any other present or future devel-
oped cellular wireless network. A first communicator of
the master device 20 may be provided for cellular com-
munication and a separate communicator may be pro-
vided for short-range local communication over WLAN,
WPAN, NFC, or Bluetooth ®, WiFi or any other electro-
magnetic RF communication protocol.

[0068] The master device 20 may comprise a Univer-
sal Integrated Circuit Card (UICC) that enables the wear-



15 EP 4 051 990 B1 16

able article to access services provided by a mobile
network operator (MNO). The UICC may include at least
a read-only memory (ROM) configured to store an MNO
profile that the wearable article can utilize to register and
interact with an MNO. The UICC may be in the form of a
Subscriber Identity Module (SIM) card. The wearable
article may have a receiving section arranged to receive
the SIM card. In other examples, the UICC is embedded
directly into a controller of the wearable article. That is,
the UICC may be an electronic/embedded UICC (eU-
ICC). A eUICC is beneficial as it removes the need to
store anumber of MNO profiles, i.e. electronic Subscriber
Identity Modules (eSIMs). Moreover, eSIMs can be re-
motely provisioned to garments. The wearable article
may comprise a secure element that represents an em-
bedded Universal Integrated Circuit Card (eUICC).
[0069] The bidirectional line may be formed from a
conductive thread or wire. The conductor may be incor-
porated into the wearable article. The conductor may be
an electrically conductive track or film. The conductor
may be a conductive transfer. The conductor may be
formed from a fibre or yarn of the textile. This may mean
that an electrically conductive materials are incorporated
into the fibre/yarn.

[0070] Referring to Figure 4, there is shown another
example sensor device 10 according to aspects of the
present disclosure. The sensor device 10 has a similar
structure to the sensor device 10 of Figure 1, and like
reference numerals are used to indicate like compo-
nents. In the example of Figure 4, the sensor module
101 comprises a processor 113 and a memory 115. The
memory 115 stores instructions and data. The instruc-
tions when executed by the processor 113 cause the
processor 113 to perform operations.

[0071] These operations comprise the processor 113
generating a compressed representation of data sensed
by the sensor module 101. The compressed representa-
tion of the data may be transmitted to a master device
over the single-wire bidirectional line 11 using the I/O
interface 105. In these implementations, when the mas-
ter device 20 requests data over the single-wire bidirec-
tional line 11, the sensor device 10 transmits a com-
pressed representation of recent data sensed by the
sensor module 101. Meanwhile, the data sensed by
the sensor module 101 may be stored in the buffer
103. In this way, the master device 20 obtains a current
representation of the data sensed by the sensor module
101 but the original time-series data sensed by the sen-
sor module 101 is preserved in the buffer 103. Benefi-
cially, transmitting a compressed representation of re-
cent data sensed by the sensor module 101 enables the
fast transmission of data to the master device 20 for real-
time or near real-time applications, while retaining the
original sensed data for later analysis. The compressed
representation of the data may be determined from data
sensed by the sensor module 101 over a defined time
window. The length of the time window may be selected
as appropriate by the person skilled in the art. In some
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examples, the length of the window is between 1 and 255
samples.

[0072] The compressed representation of the data
may be an inference generated from data sensed by
the sensor module 101. The inference generated by
employing a machine-learned model stored on the mem-
ory 115 of the sensor module 101. The generated infer-
ence may be transmitted to a master device over the
single-wire bidirectional line 11 using the 1/O interface
105. The data sensed by the sensor module 101 may be
stored on the buffer 103. Beneficially, this arrangement
enables the master device 20 to obtain an inference for
real-time or near-real time analysis, while retaining the
original sensed data in the buffer for later retrieval and
analysis. In examples where the sensor module com-
prises a motion sensor, the inference may relate to ac-
tivity recognition, fithess activity recognition, motion in-
tensity detection, or vibration intensity detection amongst
others. The inference may be generated from data
sensed by other sensors external to the sensor device 10.
[0073] The machine-learned model may be or other-
wise include various machine-learned models such as
decision trees, artificial neural networks (e.g. deep neural
networks) or other types of machine-learned models,
including non-linear models and/or linear models. Neural
networks can include feed-forward neural networks, re-
current neural networks (e.g. long short-term memory
recurrent neural networks), convolutional neural net-
works or other forms of neural networks. Other examples
of machine-learned models include Bayesian networks
and Naive Bayes networks. Other example machine-
learned models/algorithms that may be used within the
scope of the present disclosure include support vector
machine techniques, Gaussian mixture models, hidden
Markov models, and genetic algorithms. Of course, other
machine learning techniques as known to the skilled
person may be used in the context of the present dis-
closure.

[0074] The processor 113 may comprise a signal pro-
cessing module arranged to pre-process the data sensed
by the sensor module 101 prior to generating the infer-
ence. Data sensed by sensor modules 101 are typically
affected by noise and changes in physical conditions.
This can be a particular problem for wearable articles due
to factors such as reduced size, battery life, hardware
considerations, and poor skin contact. The configuration
of the sensor modules 101, differences in timing mea-
surements, and the technical limitations of the sensor
modules 101 can introduce noise and errors into the
obtained data. The signal processing module pre-pro-
cesses the data so as to reduce nose, errors, optionally
normalize the data, and generally prepare the data for the
feature extraction process. The use of specific pre-pro-
cessing techniques greatly depends on the domain and
the scenario. Example techniques include normalization,
smoothing, interpolation, or segmentation or a combina-
tion thereof.

[0075] The processor 113 may comprise a feature
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extraction module. The feature extraction module may
extract a feature set from the processed data. This pro-
cess may be considered as an extraction and selection
process whereby a plurality of features are extracted from
the processed data and the most significant of these
features are then selected to form the extracted feature
set. Feature extraction is aimed at reducing the noise,
redundancy, and dimensionality of the processed data so
that only significantinformation remains. This means that
the employed machine-learned model uses only the most
significant information from the data. With feature extrac-
tion, data can be compared to others in the time, fre-
quency, and other domains defined by the extracted
features. The feature extraction module may use a do-
main-driven approach to extract features from the pro-
cessed data. Additionally or separately, the feature ex-
traction module may use an automatic driven approach to
extract features from the processed data. Example fea-
tures include the mean, variance, energy, peak-to-peak,
zero-crossing, positive zero-crossing, negative zero-
crossing, peaks, positive peaks, negative peaks, mini-
mums and maximums.

[0076] Not all of the features extracted by the feature
extraction module may be relevant or useful for the
machine-learned model. Some of the extracted features
may even be redundant or misleading. Further, the num-
ber of extracted features generally determines the com-
putational cost of the machine-learning process. To this
end, once the features have been extracted by the fea-
ture extraction module, the feature extraction module
may perform a feature selection process to reduce the
size of the feature set used in the subsequent recognition
operation.

[0077] Feature selection approaches generally iterate
through the extracted features to obtain the best set of
extracted features to represent the data. The feature
extraction module may use a principal component ana-
lysis (PCA) based procedure to reduce the dimension-
ality of the extracted feature set. The feature extraction
module may use a linear discriminant analysis (LDA)
based procedure to reduce the dimensionality of the
extracted feature set. The feature extraction module is
not limited to the use of PDA or LDA to reduce the
dimensionality of the extracted feature set. Other selec-
tion techniques as known by the skilled person such as
mutual information, correlation and fast correlation may
be used as appropriate.

[0078] In some examples, the sensor device 10 may
receive updated machine-learned model data over the
single-wire bidirectional line 11. The updated machine-
learned model data may be used to update the machine-
learned model stored on the memory 115 or replace the
machine-learned model stored on the memory. The up-
dated machine-learned model data may be transmitted
by a master device.

[0079] Referring to Figure 5, there is shown a flow
diagram for an example method according to aspects
of the present disclosure. Step S201 of the method
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comprises providing a single-wire sensor device com-
prising a sensor module, a programmable and erasable
non-volatile memory, and a single-wire input-outputinter-
face. Step S202 of the method comprises controlling the
single-wire input-output interface to receive an identifier
over a single-wire bidirectional line and write the identifier
to the programmable and erasable non-volatile memory.
Step S203 of the method comprises controlling the sin-
gle-wire input-output interface to send and receive data
over the single-wire bidirectional line.

[0080] Referring to Figure 6, there is shown a flow
diagram for an example method according to aspects
of the present disclosure. Step S301 of the method
comprises providing a sensor device. Step S302 of the
method comprises generating an inference using data
sensed by a sensor module of the sensor device. Step
S303 of the method comprises controlling the sensor
device to switch between sensing data sensed by the
sensor module and the inference generated by the sen-
sor over a bidirectional line via the input-output interface.
[0081] Referring to Figure 7, there is shown an exam-
ple system according to aspects of the present disclo-
sure. The system comprises a plurality of wearable arti-
cles 30 worn by a user. The plurality of wearable articles
30 are garments and in particular a top, bottoms, head-
wear and footwear. The plurality of wearable articles 30
comprise the system of Figure 3. That is, the wearable
articles 30 comprise a master device and a plurality of
sensor devices connected together and communicating
over a single-wire bidirectional line. The master device
comprises a communicator and is arranged to transmit
data to a user electronic device 40 over a short-range
wireless communication protocol. In addition, the com-
municator is arranged to transmit data to the server 50
over a cellular communication protocol represented by
base station 60. The user electronic device 40 and server
50 are also able to communication over a wireless or
wired communication network.

[0082] At least some of the example embodiments
described herein may be constructed, partially or wholly,
using dedicated special-purpose hardware. Terms such
as ‘component’, ‘module’ or 'unit’ used herein may in-
clude, but are not limited to, a hardware device, such as
circuitry in the form of discrete or integrated components,
a Field Programmable Gate Array (FPGA) or Application
Specific Integrated Circuit (ASIC), which performs cer-
tain tasks or provides the associated functionality. In
some embodiments, the described elements may be
configured to reside on a tangible, persistent, addressa-
ble storage medium and may be configured to execute on
one or more processors. These functional elements may
in some embodiments include, by way of example, com-
ponents, such as software components, object-oriented
software components, class components and task com-
ponents, processes, functions, attributes, procedures,
subroutines, segments of program code, drivers, firm-
ware, microcode, circuitry, data, databases, data struc-
tures, tables, arrays, and variables. Although the exam-
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ple embodiments have been described with reference to
the components, modules and units discussed herein,
such functional elements may be combined into fewer
elements or separated into additional elements. Various
combinations of optional features have been described
herein, and it will be appreciated that described features
may be combined in any suitable combination. In parti-
cular, the features of any one example embodiment may
be combined with features of any other embodiment, as
appropriate, except where such combinations are mu-
tually exclusive. Throughout this specification, the term
"comprising" or "comprises" means including the com-
ponent(s) specified but not to the exclusion of the pre-
sence of others.

[0083] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process so
disclosed, may be combined in any combination, except
combinations where at least some of such features an-
d/or steps are mutually exclusive.

Claims

1. A wearable article (30) comprising a sensor device
(10), the sensor device (10) comprising:

a sensor module (101);

a buffer (103) arranged to store time-series
sensor data sensed by the sensor module
(101); and

an input-outputinterface (105) arranged to send
and receive data over a bidirectional line; and
characterised in that the sensor device (10)
further comprises a programmable non-volatile
memory (109) arranged to store an identifier for
the sensor device,

wherein the memory (109) is an erasable and
reprogrammable non-volatile memory (109),
and wherein the input-output interface (105) is
arranged to receive an identifier over the bidir-
ectional line and write the identifier to the era-
sable and programmable memory as the identi-
fier for the sensor device (10).

2. Awearable article (30) as claimed in claim 1, wherein
the input-output interface (105) is arranged to send
the time-series sensor data over the bidirectional
line.

3. A wearable article (30) as claimed in claim 1 or 2,
wherein the input-output interface (105) is a single-
wire input-output interface.

4. A wearable article (30) as claimed in any preceding
claim, wherein the sensor device (10) is arranged to
receive power via the input-output interface (105).
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5.

10.

1.

12.

13.

A wearable article (30) as claimed in any preceding
claim, wherein the sensor device (10) further com-
prises a power source (107) arranged to supply
power to the sensor device (10).

Awearable article (30) as claimed in claim 5, wherein
the sensor device (10) is arranged to receive power
over the input-output interface (105) and store the
power in the power source (107).

A wearable article (30) as claimed in claim 5 or 6,
wherein the power source (107) comprises a capa-
citor, optionally a supercapacitor.

A wearable article (30) as claimed in claim 5 or 6,
wherein the power source (107) comprises a re-
chargeable battery.

A wearable article (30) as claimed in any preceding
claim, wherein the input-output interface (105) is
arranged to receive an identifier over the bidirec-
tional line, and wherein the sensor device (10) is
arranged to compare the received identifier to the
identifier for the sensor device (10) stored in the non-
volatile memory.

A wearable article (30) as claimed in any preceding
claim, wherein the sensor module (101) comprises a
processor (113) and a memory (115), wherein the
memory (115) stores instructions, and wherein the
instructions when executed by the processor (113)
cause the processor (113) to perform operations, the
operations comprising generating a compressed re-
presentation of data sensed by the sensor module,
optionally wherein the compressed representation
comprises an inference generated from data sensed
by the sensor module (101).

Awearable article (30) as claimed in claim 10, where-
inthe input-outputinterface (105) is arranged to send
the compressed representation of the data sensed
by the sensor module (101) over the bidirectional
line.

A wearable article (30) as claimed in claim 10 or 11,
wherein the sensor device (10) is arranged to switch
between sending, over the bidirectional line, the time
series data sensed by the sensor module (101) and
the compressed representation of data sensed by
the sensor module (101).

A wearable article (30) as claimed in any preceding
claim, further comprising

a master device (20); and

wherein the sensor device (10) comprises a
plurality of sensor devices (10), wherein the
plurality of sensor devices (10) and the master
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device (20) are connected to one another over a
bidirectional line, and wherein data is able to be
exchanged between the master device (20) and
the plurality of sensor devices (10) over the
bidirectional line, optionally wherein the master
device (20) is releasably coupled to the wear-
able article (30).

Patentanspriiche

Wearable-Artikel (30), der eine Sensorvorrichtung
(10) umfasst, wobei die Sensorvorrichtung (10) Fol-
gendes umfasst:

ein Sensormodul (101);

einen Puffer (103), der dazu ausgelegt ist, Zeit-
reihen-Sensordaten zu speichern, die durch das
Sensormodul (101) erfasst werden; und

eine Eingabe-Ausgabe-Schnittstelle (105), die
dazu ausgelegt ist, Daten Uber eine bidirektio-
nale Leitung zu senden und zu empfangen; und
dadurch gekennzeichnet, dass die Sensor-
vorrichtung (10) ferner einen programmierbaren
nichtfliichtigen Speicher (109) umfasst, der da-
zu ausgelegt ist, eine Kennung fiir die Sensor-
vorrichtung zu speichern,

wobei der Speicher (109) ein |6schbarer und
umprogrammierbarer nichtflichtiger Speicher
(109) ist,

und wobei die Eingabe-Ausgabe-Schnittstelle
(105) dazu ausgelegt ist, eine Kennung uber
die bidirektionale Leitung zu empfangen und
die Kennung als die Kennung flr die Sensorvor-
richtung (10) in den I6schbaren und program-
mierbaren Speicher zu schreiben.

Wearable-Artikel (30) nach Anspruch 1, wobei die
Eingabe-Ausgabe-Schnittstelle (105) dazu ausge-
legt ist, die Zeitreihen-Sensordaten Gber die bidirek-
tionale Leitung zu senden.

Wearable-Artikel (30) nach Anspruch 1 oder 2, wo-
bei die Eingabe-Ausgabe-Schnittstelle (105) eine
Ein-Draht-Eingabe-Ausgabe-Schnittstelle ist.

Wearable-Artikel (30) nach einem der vorhergehen-
den Anspriiche, wobei die Sensorvorrichtung (10)
dazu ausgelegt ist, Leistung Uber die Eingabe-Aus-
gabe-Schnittstelle (105) zu empfangen.

Wearable-Artikel (30) nach einem der vorhergehen-
den Anspriiche, wobei die Sensorvorrichtung (10)
ferner eine Leistungsquelle (107) umfasst, die dazu
ausgelegt ist, der Sensorvorrichtung (10) Leistung
zuzufiihren.

Wearable-Artikel (30) nach Anspruch 5, wobei die
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Sensorvorrichtung (10) dazu ausgelegt ist, Leistung
Uber die Eingabe-Ausgabe-Schnittstelle (105) zu
empfangen und die Leistung in der Leistungsquelle
(107) zu speichern.

Wearable-Artikel (30) nach Anspruch 5 oder 6, wo-
bei die Leistungsquelle (107) einen Kondensator,
optional einen Superkondensator, umfasst.

Wearable-Artikel (30) nach Anspruch 5 oder 6, wo-
bei die Leistungsquelle (107) eine wiederaufladbare
Batterie umfasst.

Wearable-Artikel (30) nach einem der vorhergehen-
den Anspruche, wobei die Eingabe-Ausgabe-
Schnittstelle (105) dazu ausgelegt ist, eine Kennung
Uber die bidirektionale Leitung zu empfangen, und
wobei die Sensorvorrichtung (10) dazu ausgelegtist,
die empfangene Kennung mit der Kennung fir die
Sensorvorrichtung (10) zu vergleichen, die in dem
nichtfliichtigen Speicher gespeichert ist.

Wearable-Artikel (30) nach einem der vorhergehen-
den Anspruche, wobei das Sensormodul (101) einen
Prozessor (113) und einen Speicher (115) umfasst,
wobei der Speicher (115) Anweisungen speichert
und wobei die Anweisungen bei Ausfiihrung durch
den Prozessor (113) bewirken, dass der Prozessor
(113) Operationen durchfuhrt, wobei die Operatio-
nen Erzeugen einer komprimierten Reprasentation
von Daten, die durch das Sensormodul erfasst wer-
den, umfassen, wobei die komprimierte Reprasen-
tation optional eine Inferenz umfasst, die aus durch
das Sensormodul (101) erfassten Daten erzeugt
wird.

Wearable-Artikel (30) nach Anspruch 10, wobei die
Eingabe-Ausgabe-Schnittstelle (105) dazu ausge-
legt ist, die komprimierte Reprasentation der durch
das Sensormodul (101) erfassten Daten uber die
bidirektionale Linie zu senden.

Wearable-Artikel (30) nach Anspruch 10 oder 11,
wobei die Sensorvorrichtung (10) dazu ausgelegt
ist, zwischen dem Senden, Uber die bidirektionale
Leitung, der durch das Sensormodul (101) erfassten
Zeitreihendaten und der komprimierten Reprasen-
tation von durch das Sensormodul (101) erfassten
Daten umzuschalten.

Wearable-Artikel (30) nach einem der vorhergehen-
den Anspriche, der ferner Folgendes umfasst:

eine Master-Vorrichtung (20); und

wobei die Sensorvorrichtung (10) mehrere Sen-
sorvorrichtungen (10) umfasst, wobei die meh-
reren Sensorvorrichtungen (10) und die Master-
Vorrichtung (20) tiber eine bidirektionale Leitung
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miteinander verbunden sind und wobei Daten
zwischen der Master-Vorrichtung (20) und den
mehreren Sensorvorrichtungen (10) Uber die
bidirektionale Leitung ausgetauscht werden
kdnnen, wobei optional die Master-Vorrichtung
(20) lésbar mit dem Wearable-Artikel (30) ge-
koppelt ist.

Revendications

Article portable (30) comprenant un dispositif cap-
teur (10), le dispositif capteur (10) comprenant :

un module capteur (101) ;

un tampon (103) agencé pour stocker des don-
nées de capteur de série chronologique détec-
tées par le module capteur (101) ; et

une interface d’entrée-sortie (105) agencée
pour envoyer et recevoir des données sur une
ligne bidirectionnelle ; et

caractérisé en ce que le dispositif capteur (10)
comprend en outre une mémoire non volatile
programmable (109) agencée pour stocker un
identifiant pour le dispositif capteur,

ou la mémoire (109) est une mémoire non vo-
latile effagable et reprogrammable (109),

et ou l'interface d’entrée-sortie (105) est agen-
cée pour recevoir un identifiant sur la ligne bi-
directionnelle et écrire I'identifiant dans la mé-
moire effagable et programmable en tant qu’i-
dentifiant du dispositif capteur (10).

Article portable (30) tel que revendiqué dans la re-
vendication 1, dans lequel l'interface d’entrée-sortie
(105) est agencée pour envoyer les données de
capteur de série chronologique sur la ligne bidirec-
tionnelle.

Article portable (30) tel que revendiqué dans la re-
vendication 1 ou la revendication 2, dans lequel
l'interface d’entrée-sortie (105) est une interface
d’entrée-sortie a fil unique.

Article portable (30) tel que revendiqué dans I'une
quelconque des revendications précédentes, dans
lequel le dispositif capteur (10) est agencé pour
recevoir de I'énergie par I'intermédiaire de l'interface
d’entrée-sortie (105).

Article portable (30) tel que revendiqué dans I'une
quelconque des revendications précédentes, dans
lequel le dispositif capteur (10) comprend en outre
une source d’alimentation (107) agencée pour four-
nir de I'énergie au dispositif capteur (10).

Article portable (30) tel que revendiqué dans la re-
vendication 5, dans lequel le dispositif capteur (10)
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est agencé pour recevoir de I'énergie par l'intermé-
diaire de linterface d’entrée-sortie (105) et stocker
I'énergie dans la source d’alimentation (107).

Article portable (30) tel que revendiqué dans la re-
vendication 5 ou la revendication 6, dans lequel la
source d’alimentation (107) comprend un conden-
sateur, éventuellement un supercondensateur.

Article portable (30) tel que revendiqué dans la re-
vendication 5 ou la revendication 6, dans lequel la
source d’alimentation (107) comprend une batterie
rechargeable.

Article portable (30) tel que revendiqué dans I'une
quelconque des revendications précédentes, dans
lequel I'interface d’entrée-sortie (105) est agencée
pour recevoir un identifiant sur la ligne bidirection-
nelle, et dans lequel le dispositif capteur (10) est
agenceé pour comparer I'identifiant regu a I'identifiant
pour le dispositif capteur (10) stocké dans la mé-
moire non volatile.

Article portable (30) tel que revendiqué dans l'une
quelconque des revendications précédentes, dans
lequel le module capteur (101) comprend un pro-
cesseur (113) et une mémoire (115), dans lequel la
mémoire (115) stocke des instructions, et dans le-
quel les instructions, lorsqu’elles sont exécutées par
le processeur (113), ameénent le processeur (113) a
exécuter des opérations, les opérations comprenant
la génération d’une représentation compressée des
données détectées par le module capteur, facultati-
vement, dans lequel la représentation compressée
comprend une inférence générée a partir de don-
nées détectées par le module capteur (101).

Article portable (30) tel que revendiqué dans la re-
vendication 10, dans lequel I'interface d’entrée-sor-
tie (105) est agencée pour envoyer la représentation
compressée des données détectées par le module
capteur (101) sur la ligne bidirectionnelle.

Article portable (30) tel que revendiqué dans la re-
vendication 10 ou la revendication 11, dans lequel le
dispositif capteur (10) est agencé pour basculer
entre I'envoi, sur la ligne bidirectionnelle, des don-
nées de série chronologique détectées par le mo-
dule capteur (101) et la représentation compressée
des données détectées parle module capteur (101).

Article portable (30) tel que revendiqué dans I'une
quelconque des revendications précédentes,
comprenant en outre :

un dispositif maitre (20) ; et
le dispositif capteur (10) comprenant une plura-
lité de dispositifs capteurs (10), ou la pluralité de
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dispositifs capteurs (10) et le dispositif maitre
(20) sont connectés les uns aux autres par
intermédiaire d’'une ligne bidirectionnelle, et
ou des données peuvent étre échangées entre
le dispositif maitre (20) et la pluralité de dispo-
sitifs capteurs (10) par I'intermédiaire de la ligne
bidirectionnelle ou, facultativement, le dispositif
maitre (20) est couplé de maniére amovible a
I'article portable (30).
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